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1
ROTARY CONNECTOR DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 USC 119 from
Japanese Patent Application No. 2008-160649, the disclosure
of which 1s incorporated by reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a rotary connector device
supplied for electrical connection between a vehicle body and

a steering wheel 1n an automobile or the like.
2. Description of Related Art

Japanese Patent Laid-Open No. 11-204224 discloses a
conventional rotary connector device shown 1n FIG. 4. This
rotary connector device 101 1s provided with a fixed-side
housing 105 having an outer tubular wall 103 and a movable-
side housing 109 having a inner tubular wall 107. A moving
body 117 1s rotatably arranged 1n an accommodating section
111 formed between the fixed-side housing 1035 and the mov-
able-side housing 109. The moving body 117 1s provided with
a first opening 113 and a second opening 115. First and
second flat cables 119 and 121 are wound 1n the accommo-
dating section 111 1n such a manner that both ends of each of
the first and second flat cables 119 and 121 are fixed respec-
tively on circumiferential surfaces of the outer tubular wall
103 and 1nner tubular wall 107 and reversing sections 119a
and 121a of the both the flat cables 119 and 121 pass through
the first opening 113 and the second opening 115.

When a steering wheel 1s rotated, this rotation 1s transmit-
ted to the movable-side housing 109 to rotate the movable-
side housing 109 1n the same direction. For example, when
the movable-side housing 109 rotates 1n the clockwise direc-
tion, the reversing sections 1194 and 121a of the first and
second flat cables 119 and 121 rotate and move in the clock-
wise direction by a rotary amount smaller than that of the
movable-side housing 109, and the moving body 117 also
rotates and moves 1n the clockwise direction in response to
the motion of the reversing sections 119a¢ and 121a. As a
result, the first and second flat cables 119 and 121 are reeled
out by a length about twice as long as the moving amount
from the side of the 1nner tubular wall 107 and are rewound
back to the side of the outer tubular wall 103, so that the first
and second flat cables 119 and 121 are in a rewound state. In
this case, the reversing section 1194 of the first flat cable 119
moves 1n the first opening 113 1n the clockwise direction. At
this point the reversing section 121a of the second flat cable
121 moves 1n the second opening 115 1n the clockwise direc-
tion, but since a width dimension W, of the first opening 113
and a width dimension W, of the second opening 1135 are
configured to have a relation of W, <W,, only the reversing
section 119q in the first opening 113 having the shorter width
dimension presses a fixed tube 123 as a guide section 1n the
clockwise direction, and the reversing section 121a 1n the
second opening 115 having the longer width dimension does
not press a fixed tube 125. Therefore, the moving body 117
rotates 1n the accommodating section 111 by receiving only
the pressing force from the reversing section 1194 of the first
flat cable 119.

In contrast, when the movable-side housing 109 rotates in
the counterclockwise direction from a neutral state of the
steering wheel, the reversing sections 119q and 121q of the
first and second flat cables 119 and 121 rotate and move in the
counterclockwise direction by a rotary amount smaller than
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that of the movable-side housing 109, and the moving body
117 also rotates and moves in the counterclockwise direction

in response to the motion of the reversing sections 119q and
121a. As aresult, the first and second flat cables 119 and 121
are reeled out by a length about twice as long as the moving
amount from the side of the outer tubular wall 103 and are
wound up to the side of the inner tubular wall 107, so that the
first and second flat cables 119 and 121 are in a wound-up
state. In this case also, only the reversing section 119q 1n the
first opening 113 having the shorter width dimension pulls a
roller 127 as a guide section opposing the fixed tube 123, and
therefore, the moving body 117 rotates in the accommodating
section 111 by the tension force.

In this way, in the clockwise direction operation of the
steering wheel, the reversing section 119a of the first flat
cable 119 moves 1n the first opening 113 having a width of W,
and thereafter, contacts against the fixed tube 123, and 1n the
counterclockwise direction operation of the steering wheel,
the reversing section 1194 moves 1n the first opening 113
having a width of W, 1n the opposite direction and thereatter,
contacts against the roller 127. Each contact of the reversing
section 119q 1n the first tlat cable 119 rotates and moves the
moving body 117 in the clockwise direction or in the coun-
terclockwise direction, thus making 1t possible to smoothly
operate the rotary connector device 101.

However, since the rotary connector device 101 1s so con-
figured that the reversing section 1194 moves 1n the first
opening 113 of W, and thereafter, contacts against the fixed
tube 123 or the roller 127, thus operating the rotary connector
device 101, an interference noise of the reversing section
119a with the fixed tube 123 or the roller 127 1s possibly
generated.

Therefore, 1n the conventional rotary connector device,
when a driver turns a steering wheel of an automobile back-
ward, an impact noise 1s generated, therefore raising the prob-
lem of giving discomiort to the driver as an abnormal sound.
That 1s, the conventional rotary connector device has the
problem that since the reversing section moves and thereafter,
contacts against the guide section, thereby operating the
rotary connector device, the interference noise of the revers-
ing section with the guide section 1s possibly generated.

In view of the above, there exists a need for a rotary con-
nector device which overcomes the above mentioned prob-
lems 1n the conventional art. The present invention addresses
this need 1n the conventional art as well as other needs, which
will become apparent to those skilled in the art from this
disclosure.

SUMMARY OF THE INVENTION

The present invention 1s made 1 view of the foregoing
problem and the present invention has an object of providing
a rotary connector device which can restrict or prevent gen-
eration of an interference noise.

For restricting or preventing an interference noise at a
reversing section of a cable caused by turning a steering
wheel backward, a rotary connector device according to an
aspect of the present invention comprises:

a fixed-side member supported to a fixed side and having a
circular wall section;

a rotary-side member connected rotatably to the fixed-side
member and coaxial with the wall section;

a Iree motion spacer formed circularly between the fixed-
side member and the rotary-side member and capable of
freely turning with rotation of the rotary-side member;

first and second guide sections provided 1n the free motion
spacer;
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a first tlexible cable arranged along the circumierential
direction of outer and inner peripheral sides of the free motion
spacer 1 such a manner that both ends of the first flexible
cable are fixed to the fixed-side member and the rotary-side
member respectively and the first flexible cable 1s reversed by
always making a convex side or a concave side of the revers-
ing section of the first flexible cable contact the first guide
section; and

a second tlexible cable arranged along the circumierential
direction of outer and inner peripheral sides of the free motion
spacer 1n such a manner that both ends of the second flexible
cable are fixed to the fixed-side member and the rotary-side
member respectively and the second flexible cable 1s reversed
by always making a concave side or a convex side of the
reversing section of the second flexible cable contact the
second guide section.

ADVANTAGE OF THE INVENTION

The rotary connector device 1n the aspect of the present
invention can part, for solving the above problem, the revers-
ing section applying a rotational force to the free motion
spacer at the first flexible cable and at the second flexible
cable depending on the rotational direction.

Therefore, when the rotary-side member rotates in one
direction, the reversing sections of the first and second flex-
ible cables which are reeled out from the rotary-side member
or wound to the rotary-side member move 1n the circumier-
ential direction of the free motion spacer, making 1t possible
to quickly a pressing force or a pulling force in the circum-
terential direction of the free motion spacer to the first or
second guide section which 1s 1n contact with the convex side
or the concave side of the reversing section of the first or
second tlexible cable.

In addition, when the rotary-side member rotates in the
other direction, the reversing sections of the second and first
flexible cables which are wound to the rotary-side member or
recled out from the rotary-side member move 1n the circum-
terential direction of the free motion spacer, making 1t pos-
sible to quickly a pulling force or a pressing force in the
circumierential direction of the free motion spacer to the
second or first guide section which 1s 1n contact with the
concave side or the convex side of the reversing section of the
second or first tlexible cable.

That 1s, upon rotation of the rotary-side member 1n any of
the above directions, the reversing sections of the first and
second flexible cables are all the time 1n contact with the first
and second guide sections to restrict formation of clearances
between the reversing sections of the first and second flexible
cables and the first and second guide sections. Therelore,
even if a driver turns a steering wheel backward, generation of
the 1interference noise can be restricted or prevented.

That 1s, an object of the present mvention to restrict or
prevent an interference noise in the reversing section in the
first or second flexible cable 1s to be realized by all the time
making the reversing section of the first or second flexible
cable be 1n contact with the first or second guide section in the
free motion spacer.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features, and advantages of the present
invention will become more apparent from the following
detailed description made with reference to the accompany-
ing drawings, 1n which like parts are designated by like ret-
erence numbers and 1n which:
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FIG. 1 1s an entire exploded perspective view showing an
outline of a rotary connector device according to a first
embodiment of the present invention;

FIG. 2 1s a partial bottom view showing a relation between
a Iree motion spacer, first and second guide sections and first
and second flat cables as viewed from a body side according
to the first embodiment of the present invention;

FIG. 3 1s a partial bottom view showing a relation between
a free motion spacer, first and second guide sections and first
and second flat cables as viewed from a body side according
to a second embodiment of the present invention; and

FIG. 4 1s a partial bottom view showing a relation between
a free motion spacer, a guide section and first and second flat
cables as viewed from a body side according to the conven-
tional rotary connector device.

EXAMPL.

(L.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Hereinafter, a rotary connector device according to
embodiments of the present invention will be explained with
reference to the accompanying drawings.

First Embodiment

[Rotary Connector Device]

FIG. 1 1s an entire exploded perspective view showing a
rotary connector device according a first embodiment of the
present invention.

The rotary connector device 1 1n FIG. 1 serves to electri-
cally connect a horn, an air bag and the like located in the side
ol a steering wheel 1n an automobile to the side of the vehicle
body. The rotary connector device 1 1s provided with a body
3 as a fixed-side member, a rotor 5 as a rotary-side member, a
free motion spacer 7, and a set of flat cables 9.

The body 3 1s formed of resin or the like, and 1s provided
with a bottom cover 11 and a circular wall section 13 attached
to the bottom cover 11. The bottom cover 11 1s fixed to the
side of a combination switch attached to a steering column
(not shown). The bottom cover 11 1s provided with a fixed-
side hole section 15 formed at the central portion through
which a steering shaft penetrates and a fixed-side terminal
support section 17 formed at the side.

The rotor 5 1s arranged at the bottom side of the steering
wheel and 1s configured to be capable of rotating with rotation
ol the steering wheel. The rotor 5 1s formed of resin or the like
and 1s provided with a tubular section 19 and a donut-shaped
plate section 21 connected to the tubular section 19. The
tubular section 19 and the donut-shaped plate section 21 each
are provided with rotary-side hole sections 23a and 235b
formed at the central sections through which the steering
shaft penetrates. The donut-shaped plate section 21 1s pro-
vided with rotary-side terminal support sections 25 and 27,
and a fitting projection 29 formed therein. The fitting projec-
tion 29 1s fitted to the steering wheel to rotate the rotor S with
rotation of the steering wheel.

The rotor 3 1s rotatably connected through an attachment

31 to the bottom cover 11 of the body 3 and 1s coaxial with the
wall section 13.
The free motion spacer 7 1s circularly formed between the
wall section 13 of the body 3 and the tubular section 19 of the
rotor 5 and 1s configured to be capable of turning with rotation
of the rotor 5. The free motion spacer 7 1s formed of resin or
the like and 1s provided with a donut-shaped plate section 33,
a roller, and first and second guide sections to be described
later.
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The set of the flat cables 9 are provided with first and
second flat cables 35 and 37 which are first and second tlex-
ible cables. The first and second flat cables 35 and 37 respec-
tively are provided with rotary-side terminals 39 and 41 con-
nected at one end, fixed-side terminals 43 and 45 connected at
the other end, and reversing sections 47 and 49 at an interme-
diate portion.

The rotary-side terminals 39 and 41 are supported by the
rotary-side terminal support sections 25 and 27 of the donut
shaped plate section 21, and the fixed-side terminals 43 and
435 are supported by the fixed-side terminal support section 17
of the body 3.

FIG. 2 1s a partial bottom view showing a relation between
the free motion spacer, the first and second guide sections and
the first and second flat cables as viewed from the body side.

As shown 1n FIG. 2, the free motion spacer 7 1s provided
with five rollers 51a, 515, 51c¢, 51d, and 51e arranged 1n the
circumierential direction. A first guide section 53 1s arranged
and fixed close to the roller 514 between the rollers 514 and
51e. The roller 51a constitutes the second guide section.

The first guide section 53 1s provided with a guide face 53a
bent 1n a concave shape. The curvature of the guide face 534
corresponds to the curvature of the reversing section 47. The
guide face 53q 1s directed in the circumierential direction of
the free motion spacer 7 to be always 1n contact with a convex
side of the reversing section 47 in the first flat cable 35, thud
reversing the first flat cable 35. With this reversing, the first
flat cable 35 1s arranged along the circumierential direction of
the outer and 1nner peripheral sides 1n a group of the rollers
51a, 51b, 51c¢, 51d, and 51e of the free motion spacer 7.

The roller 51a as the second guide section 1s directed 1n the
circumierential direction of the free motion spacer 7 so that a
convex-shaped guide face formed of an outer peripheral sur-
face 1s directed to the concave-shaped guide face 53a. The
roller 51a 1s always 1n contact with a concave side of the
reversing section 49 1n the second tlat cable 37 to correspond
to the curvature thereolf, thus reversing the second flat cable
37. With this reversing, the second flat cable 37 1s arranged
along the circumierential direction of the outer and inner
peripheral sides 1n a group of the rollers 51a, 515, S1c, 514,
and 51e of the free motion spacer 7.

|Rotational Operation]

When the rotor 5 rotates 1n one direction, for example, a
CW direction 1n the figure by an operation of the steering
wheel, the reversing sections 47 and 49 of the first and second
flat cables 35 and 37 reeled out from the rotor 5 move 1n the
CW direction in the circumierential direction of the free
motion spacer 7.

Atthis time, the pressing force 1n the circumierential direc-
tion can be immediately applied to the first guide section 353
which the convex side of the reversing section 47 in the first
flat cable 35 1s 1n contact with by the reversing section 47.

Theretfore, the free motion spacer 7 moves 1n association
with the reversing section 47 moving in the CW direction
sequentially to turn 1n the same direction between the wall
section 13 of the body 3 and the tubular section 19 of the rotor
5.

The reversing section 49 of the second flat cable 37 1s
guided to rotate by the roller 51a, making 1t possible to
smoothly perform an operation in response to a motion of the
reversing section 49. Constant contact of the reversing section
49 at rotating with the roller 51a can prevent a clearance
generation between the reversing section 49 and the roller
da.

When the rotor 3 rotates 1n the other direction, for example,
in the direction opposing the CW direction 1n the figure by an
operation of the steering wheel, the reversing sections 47 and
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49 of the first and second flat cables 35 and 37 wound to the
rotor 5 move in the direction opposing the CW direction in the

circumierential direction of the free motion spacer 7.

At this time, the pulling force in the circumierential direc-
tion of the free motion spacer 7 can be immediately applied to
the roller 51a which the concave side of the reversing section
49 1n the second flat cable 37 1s in contact with.

Therefore, the free motion spacer 7 moves 1n association
with the reversing section 49 moving 1n the direction oppos-
ing the CW direction sequentially to turn 1n the same direction
between the wall section 13 of the body 3 and the tubular
section 19 of the rotor 5.

At rotating in the direction opposing the CW direction, the
curvature of the reversing section 47 1n the first flat cable 35
corresponds to the curvature of the guide face 534 1n the first
guide section 53 and moves 1n the circumierential direction
substantially synchronously, making it possible to smoothly
perform the operation in response to the motion of the revers-
ing section 49. Constant contact of the reversing section 47 at
rotating with the first guide section 33 can restrict a clearance
generation between the first guide section 33 and the revers-
ing section 47.

Advantage of First Embodiment

Therotary connector device 1 according to the aspect of the
present invention comprises the body 3 supported to the side
of the combination switch and having the circular wall 13, the
rotor 5 connected rotatably to the body 3 and coaxial with the
wall section 13, the free motion spacer 7 formed circularly
between the body 3 and the rotor 5 and capable of freely
turning with rotation of the rotor 3, the roller 51a constituting
the first guide section 53 and the second guide section pro-
vided 1n the free motion spacer 7, the first flat cable 335
arranged 1n the circumierential direction of the outer and
inner peripheral sides of the free motion spacer 7 1n such a
manner that both ends of the first flat cable 35 are fixed to the
body 3 and the rotor 5 respectively and the first flat cable 35
1s reversed by always making the convex side of the reversing
section 47 1n the first flat cable 35 contact the first guide
section 53, and the second flat cable 37 arranged 1n the cir-
cumierential direction of the outer and inner peripheral sides
ol the free motion spacer 7 in such a manner that both ends of
the second flat cable 37 are fixed to the body 3 and the rotor 5
respectively and the second flat cable 37 1s reversed by always
making the concave side of the reversing section 49 1n the
second flat cable 37 contact the roller 51a. Therefore, the
rotary connector device can part the reversing sections 47 and
49 applying the rotational force to the free motion spacer 7
between the first flat cable 35 and the second tlat cable 37
depending on the rotational direction.

Therefore, when the rotor 5 rotates 1n the CW direction 1n
response to the steering of the steering wheel, the reversing
sections 47 and 49 of the first and second flat cables 35 and 37
which are reeled out from the rotor 5 move 1n the circumier-
ential direction of the free motion spacer 7, making 1t possible
to quickly apply the pressing force in the circumierential
direction to the first guide section 33 which 1s 1n contact with
the convex side of the reversing section 47 of the first flat
cable 35.

In addition, when the rotor 5 rotates 1n the direction oppos-
ing the CW direction 1n response to the steering 1n the oppo-
site direction of the steering wheel, the reversing sections 47
and 49 of the first and second flat cables 35 and 37 which are
wound to the rotor 5 move in the circumiferential direction of
the free motion spacer 7, making 1t possible to quickly apply
the pulling force in the circumierential direction of the free
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motion spacer 7 to the roller 51a which 1s 1n contact with the
concave side of the reversing section 49 of the second tlat
cable 37.

That 1s, upon rotation of the rotor 5 1n any of the above
directions, the reversing sections 47 and 49 of the first and
second flat cables 35 and 37 are all the time 1n contact with the
first guide section 33 and the roller 314, and a formation of the
clearance between the reversing sections 47 and 49 and the
first guide section 53 and the roller 51a 1s restricted and
prevented. Therefore, even 1f a driver turns a steering wheel
backward, generation of the interference noise can be
restricted or prevented.

In the first guide section 53, the concave-shaped guide face
53a 1s configured to be always 1n contact with the convex side
of the reversing section 47 in the first flat cable 35, thus
reversing the first flat cable 35 and 1s directed 1n the circum-
terential direction of the free motion spacer 7. The roller 51a
has the convex-shaped guide face which 1s configured to be
always in contact with the concave side of the reversing
section 49 1n the second tlat cable 37 to reverse the second flat
cable 37 and 1s directed in the circumierential direction of the
free motion spacer 7 to be directed to the concave-shaped
guide face 53a.

Therefore, at the time of rotation of the roller 5 i1n the CW
direction, the reversing section 49 of the second flat cable 37
1s guided to rotate by the roller S1a, making it possible to
smoothly perform an operation 1n response to the motion of
the reversing section 47. In addition, 1t 1s possible to restrict or
prevent a clearance generation between the reversing section
49 and the roller 51a as described above.

At the time of rotation of the roller 5 1n the direction
opposing the CW direction, the reversing section 47 of the
first flat cable 35 moves substantially synchronously with the
guide face 53q of the first guide section 33, making 1t possible
to smoothly perform an operation 1in response to the motion of
the reversing section 49. In addition, 1t1s possible to restrict or
prevent a clearance generation between the first guide section
53 and the reversing section 47 as described above.

Second Embodiment

FI1G. 3 relates to a second embodiment of the present inven-
tion and 1s a partial bottom view showing a relation between
the free motion spacer, the first and second guide sections and
the first and second flat cables as viewed from the body side.
It should be noted that the basic construction 1n the second
embodiment 1s similar to that in the first embodiment, and
components which are the same as or 1dentical to those 1n the
first embodiment are referred to as the same codes or the same
codes +A. The explanation thereof 1s omitted.

As shown 1n FIG. 3, 1n a rotary connector device 1A of the
present embodiment, a roller 51/ adjacent to the first guide
section 53 1s added to form the second guide section.

Theretfore, also 1n the present embodiment, upon rotation
in the clockwise direction, the first guide section 53 receives
a pressing force from the reversing section 47 of the first tlat
cable 35, and upon rotation 1n the counterclockwise direction,
the roller 511 as the second guide section can recetve a pulling
force from a reversing section 49A of a second flat cable 37A.

Accordingly, also 1n the present embodiment, the reversing
sections 47 and 49A applying a rotational force to the free
motion spacer 7 can be parted between the first and second flat
cables 35 and 37A. The first gmide section 53 1s always 1n
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contact with the reversing section 47 of the first flat cable 35,
and the roller 51/ as the second guide section 1s always 1n
contact with the reversing section 49A of the second flat cable
37A. Therelore, the present embodiment can achieve the
elfect similar to that in the first embodiment.

Others

The first guide section may be formed of any one of the
rollers 51a, 515, 51¢, 51d, 51e and 51/, and the second guide
section may be provided to be fixed.

The first and second guide sections both may be con-
structed of the fixed guide section or a rotating roller.

The fixed guide section may be formed of a fixed cylinder.

While only the selected embodiments have been chosen to
illustrate the present mvention, 1t will be apparent to those
skilled 1n the art from this disclosure that various changes and
modifications can be made therein without departing from the
scope of the invention as defined in the appended claims.
Furthermore, the foregoing description of the embodiments
according to the present mnvention are provided for 1llustra-
tion only, and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.

What 1s claimed 1s:

1. A rotary connector device comprising;:

a fixed-side member supported to a fixed side and having a
circular wall section:

a rotary-side member connected rotatably to the fixed-side
member and coaxial with the wall section;

a Iree motion spacer formed circularly between the fixed-
stde member and the rotary-side member and capable of
freely turning with rotation of the rotary-side member;

first and second guide sections provided in the free motion
spacer;

a first flexible cable arranged along the circumierential
direction of outer and 1nner peripheral sides of the free
motion spacer in such a manner that respective ends of
the first flexible cable are fixed to respective ones of the
fixed-side member and the rotary-side member, the first
flexible cable being reversed to define a first flexible
cable reversing section having a convex side being 1n
continuous contact with the first guide section; and

a second flexible cable arranged along the circumierential
direction of outer and inner peripheral sides of the free
motion spacer 1n such a manner that respective ends of
the second flexible cable are fixed to respective ones of
the fixed-side member and the rotary-side member, the
second flexible cable being reversed to define a second
flexible cable reversing section having a concave side
being in continuous contact the second guide section.

2. A rotary connector device according to claim 1, wherein:

the first guide section includes a concave-shaped guide

face 1n continuous contact with the convex side of the

first flexible cable reversing section to reverse the first

flexible cable, the gmide face being directed 1n the cir-
cumierential direction of the free motion spacer; and

the second guide section 1includes a convex-shaped guide
face 1n continuous contact with the concave side of the
second tlexible cable reversing section to reverse the
second flexible cable, the guide face being directed in
the circumierential direction of the free motion spacer to
be directed to the concave-shaped guide face.
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